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1
CASING

TECHNICAL FIELD

The present invention relates to a casing 1 which an
clectronic apparatus or the like 1s accommodated.

BACKGROUND ART

It 1s often necessary to use a protection cover around a
terminal block of an electronic apparatus to satisly various
standards and safety.

The cover should not be easy to attach/detach and 1s
necessary to attach/detach by a user using some sort of tool
on purpose.

When the cover 1s fixed to a case using components such
as screws and nuts, a cost increases because of the need of
those components.

To hold down the cost, there 1s also present a technique for
fixing the cover using a tlexible hook as an alternative to the
components such as the screws and the nuts.

Patent Literature 1 to Patent Literature 3 each disclose a
structure for detaching a cover by deforming a tlexible hook
using a tool such as a flat-blade screwdriver.

However, with these structures, a range of operating the
tool 1s dificult to understand; thus, the cover 1s unlikely to

be easy to detach.
Furthermore, because of the absence of a structure for

restricting a range in which the hook 1s deformed, the hook
1s likely to be excessively deformed and broken.

CITATION LIST
Patent Literature

Patent Literature 1:

Japanese Unexamined Utility Model Application Publi-
cation No. 63-29840

Patent Literature 2:

Japanese Unexamined Patent Application Publication No.
2009-266480

Patent Literature 3:

Japanese Unexamined Patent Application Publication No.
59-90372

SUMMARY OF INVENTION

Technical Problem

An object of the mvention 1s to prevent breakage of a
hook that fixes a cover to a case when the hook 1s detached.

Solution to Problem

A casing according to the present invention includes:

a case 1n which an object 1s accommodated; and

a cover attached to the case,

wherein the case includes

a hook caught on part of the cover,

the cover includes

an msertion portion of a cylindrical shape into which a rod
to detach the caught hook 1s mserted, and

the 1nsertion portion includes

an mclined portion that 1s formed to be inclined and that
constitutes part of the cylindrical shape; and

5

10

15

20

25

30

35

40

45

50

55

60

65

2

a receiving portion that 1s a portion protruding toward an
interior of the cylindrical shape from the inclined
portion and that 1s a portion on which the hook 1s

caught.

Advantageous Effects of Invention

According to the invention, since an inclined portion
restricts a range ol operating a rod for detaching a hook, a
range 1n which the hook 1s deformed by the rod is restricted.
It 1s thereby possible to prevent breakage of the hook.

BRIEF DESCRIPTION OF DRAWINGS

[FI1G. 1] FIG. 1 15 a configuration diagram of a casing 100
according to an embodiment 1.

[FIG. 2] FIG. 2 1s a side cross-sectional view of a fixed
portion 109 according to the embodiment 1.

[FI1G. 3] FIG. 3 illustrates a motion of the fixed portion
109 according to the embodiment 1.

[F1G. 4] FIG. 4 illustrates the motion of the fixed portion
109 according to the embodiment 1.

[FIG. 5] FIG. 5 15 a side cross-sectional view of the fixed
portion 109 according to an embodiment 2.

[FI1G. 6] FIG. 6 illustrates a motion of the fixed portion
109 according to the embodiment 2.

[F1G. 7] FIG. 7 illustrates the motion of the fixed portion
109 according to the embodiment 2.

[FIG. 8] FIG. 8 1s a side cross-sectional view of the fixed
portion 109 according to an embodiment 3.

[FIG. 9] FIG. 9 illustrates a motion of the fixed portion

109 according to the embodiment 3.

[FIG. 10] FIG. 10 1llustrates the motion of the fixed
portion 109 according to the embodiment 3.

[FIG. 11] FIG. 11 1s a side cross-sectional view of the

fixed portion 109 according to an embodiment 4.
[F1G. 12] FI1G. 12 1llustrates a motion of the fixed portion

109 according to the embodiment 4.
[FIG. 13] FIG. 13 illustrates the motion of the fixed
portion 109 according to the embodiment 4.

DESCRIPTION OF EMBODIMENTS

Embodiment 1

A casing 100 1n which an electronic apparatus or the like
1s accommodated will be described with reference to FIGS.

1 to 4.

Description of Configuration

A configuration of the casing 100 will be described with
reference to FIGS. 1 and 2.

In FIG. 1, the casing 100 includes a case 101 1n which an
object 1s accommodated and a cover 102 attached to the case
101. Specifically, the case 101 1s a case in which an
clectronic apparatus 1s accommodated and the cover 102 1s
a cover that protects terminals of the electronic apparatus.

When the cover 102 1s attached to a front side of the case
101, the cover 102 1s fixed to the case 101 1 a portion
surrounded by a broken-line ellipse.

The portion surrounded by the broken-line ellipse will be
referred to as “fixed portion 109”, and a structure of the fixed
portion 109 will be described herematter.

FIG. 2 illustrates a side cross-sectional view of the fixed
portion 109 when the case 101 1s attached to the cover 102.




US 10,765,022 B2

3

The case 101 has a hook 110 caught on part of the cover
102. The hook 110 exhibits flexibility. That 1s, the hook 110
can be bent.

The cover 102 has an insertion portion 120 mto which a
rod for detaching the caught hook 110 1s mserted. The rod 1s
specifically a tool such as a flat-blade screwdriver.

The 1nsertion portion 120 1s configured with an inclined
portion 121 and a receiving portion 122.

The inclined portion 121 i1s a portion formed to be
inclined.

The receiving portion 122 1s a portion which protrudes
from the inclined portion 121 toward a cylindrical interior
and on which the hook 110 1s caught.

The hook 110 has a claw portion 111 and a body portion
112. The hook 110 1s hook-shaped.

The claw portion 111 1s a portion caught on the receiving,
portion 122.

The body portion 112 1s a portion continuous with the
claw portion 111. Specifically, the claw portion 111 1s
provided 1n a portion of a tip end of the body portion 112.

The receiving portion 122 has a length to such an extent
that a gap 129 mto which a tip end of the rod 1s put 1s
generated between a portion of a base continuous with the
inclined portion 121 and the claw portion 111 of the hook
110 when the claw portion 111 of the hook 110 1s caught on
the receiving portion 122.

Furthermore, the cover 102 has a restraint rib 123 that
protrudes 1n a direction 1 which the case 101 1s provided.
The restraint rib 123 1s plate-shaped.

The restraint rib 123 1s provided 1n a portion on which a
t1p end of the hook 110 strikes when the body portion 112 of
the hook 110 1s inclined to such an extent that the claw
portion 111 of the hook 110 1s detached from the receiving
portion 122. Specifically, the restraint rib 123 1s provided in
a portion on which the claw portion 111 strikes. The claw
portion 111 1s located on the tip end of the body portion 112.

Description of Motion

A motion of the fixed portion 109 when the case 101 1s

detached from the cover 102 will be described with refer-
ence to FIGS. 3 and 4.
In FIG. 3, a rod 103 is inserted into the msertion portion

120 and a tip end of the rod 103 1s put into the gap 129.
When the rod 103 i1s inclined toward the inclined portion
121, the fixed portion 109 turns into a state of FIG. 4.

In FIG. 4, when the rod 103 1s inclined toward the inclined
portion 121, the tip end of the rod 103 presses down the claw
portion 111.

At this time, the body portion 112 of the hook 110 1s bent,
the body portion 112 thereot 1s inclined, and the claw portion
111 thereof i1s detached from the receiving portion 122.

When the case 101 1s separated from the cover 102 1n this
state, the case 101 can be detached from the cover 102.

Furthermore, when the body portion 112 1s inclined to
such an extent that the claw portion 111 1s detached from the
receiving portion 122, the claw portion 111 strikes on the
restraint rib 123. Specifically, when the rod 103 1s inclined
to such an extent that the rod 103 strikes on an mlet-side end
portion of the inclined portion 121 and the body portion 112
1s 1nclined, the claw portion 111 strikes on the restraint rib
123.

Owing to this, a range in which the body portion 112 1s
bent 1s restricted. Specifically, an angle at which the hook
110 1s bent at a base of the body portion 112 1s restricted.
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4

It 1s thereby possible to prevent breakage of the hook 110.
Specifically, 1t 1s possible to prevent the hook 110 from
being broken at the base of the body portion 112.

tects of Embodiment 1

Advantageous E

Providing the inclined portion 121 as a guide at a time of
performing attachment/detachment operation using the rod
103 enables an operation range of the rod 103 to be made
clear.

Providing the restraint rib 123 that restricts a movement

of the flexible hook 110 enables prevention of the breakage
of the hook 110.

While the restraint nb 123 1s provided to prevent the
breakage of the hook 110 by work using the rod 103 as the
tool, the restraint rib 123 also exhibits a restraint force when
some other sort of external force 1s applied.

Other Configuration

The inclined portion 121 restricts a range 1n which the rod
103 1s inclined. As a result, a range 1n which a base of the
hook 110 1s bent 1s also restricted. Owing to this, 1t 1s not
always necessary to provide the restraint rib 123 on the
cover 102 for the purpose of preventing the breakage of the
hook 110. That 1s, 1t 1s not always necessary to provide the
restraint rib 123 1n the portion on which part of the hook 110

strikes.

Embodiment 2

A mode 1n which a structure that facilitates detaching the
cover 102 1s provided in the hook 110 will be described with
reference to FIGS. 5 to 7. It 1s noted, however, that descrip-
tion overlapping with that of the embodiment 1 will be
omitted or simplified.

Description of Configuration

FIG. 5 illustrates a side cross-sectional view of the fixed
portion 109 when the case 101 1s attached to the cover 102.

The hook 110 has a projection portion 113 1n addition to
the claw portion 111 and the body portion 112.

The projection portion 113 1s a portion protruding from
the body portion 112 and 1s a portion that strikes on the
receiving portion 122 when the body portion 112 1s inclined.

The other structure 1s the same as that according to the
embodiment 1.

Description of Motion

A motion of the fixed portion 109 when the case 101 1is
detached from the cover 102 will be described with refer-
ence to FIGS. 6 and 7.

In FIG. 6, the rod 103 1s inserted into the msertion portion
120 and the tip end of the rod 103 1s put into the gap 129.
When the rod 103 1s inclined toward the inclined portion
121, the fixed portion 109 turns into a state of FIG. 7.

In FIG. 7, when the rod 103 1s inclined toward the inclined
portion 121, the tip end of the rod 103 presses down the claw
portion 111.

At this time, the body portion 112 of the hook 110 1s bent,
the body portion 112 thereof 1s inclined, and the claw portion
111 thereof 1s detached from the receiving portion 122.

Furthermore, when the claw portion 111 1s detached from
the receiving portion 122, then a tip end of the projection
portion 113 strikes on a back surface of the recerving portion
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122, and the projection portion 113 presses out the receiving
portion 122. This can facilitate detaching the cover 102 from
the case 101.

Tects of Embodiment 2

Advantageous E

The embodiment 2 can exhibit the following advanta-
geous ellects 1n addition to the same advantageous efiects as
those of the embodiment 1.

When the hook 110 provided 1n the case 101 1s detached
from the receiving portion 122 provided in the cover 102,
the projection portion 113 of the hook 110 presses out the
receiving portion 122. This can facilitate detaching the cover

102 from the case 101.

Embodiment 3

A mode 1n which a hook 130 1s provided 1n the cover 102
will be described with reterence to FIGS. 8 to 10. It 1s noted,
however, that description overlapping with that of the
embodiment 1 will be omitted or simplified.

Description of Configuration

FIG. 8 illustrates a side cross-sectional view of the fixed
portion 109 when the cover 102 1s attached to the case 101.
The cover 102 has the hook 130 caught on part of the case

101. The hook 130 exhibits flexibility. That 1s, the hook 130
can be bent.

Furthermore, the cover 102 has an insertion portion 139
into which a rod for detaching the hook 130 caught on part
of the case 101 1s inserted.

The case 101 has an inclined portion 140 and a receiving
portion 141.

The inclined portion 140 1s formed to be inclined and
provided 1n a portion corresponding to the msertion portion
139.

The recerving portion 141 1s a portion which 1s located on
an iner side of the inclined portion 140 and on which the
hook 130 15 caught.

The hook 130 1s a hook-shaped member, and has a claw
portion 131 and a body portion 132.

The claw portion 131 1s a portion caught on the receiving
portion 141.

The body portion 132 1s a portion continuous with the
claw portion 131. Specifically, the claw portion 131 1is
provided 1n a portion of a tip end of the body portion 132.

The claw portion 131 has a height to such an extent that
a gap 149 1nto which a tip end of the rod 1s put 1s generated
between the body portion 132 and the receiving portion 141
when a tip end of the claw portion 131 1s caught on the
receiving portion 141.

Furthermore, the cover 102 has a restraint rib 134 that
protrudes 1n the direction 1n which the case 101 1s provided.

The restraint rib 134 1s a plate-shaped member, and 1s
provided 1n a portion on which part of the hook 130 strikes
when the body portion 132 1s inclined to such an extent that
the claw portion 131 1s detached from the receiving portion
141. Specifically, the restramnt rib 134 1s provided 1 a
portion on which the body portion 132 strikes.

Description of Motion

A motion of the fixed portion 109 when the case 101 1s
detached trom the cover 102 will be described with refer-

ence to FIGS. 9 and 10.
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In FIG. 9, the rod 103 1s inserted into the msertion portion
139 and the tip end of the rod 103 is put into the gap 149.
When the rod 103 i1s inclined toward the inclined portion
140, the fixed portion 109 turns into a state of FIG. 10.

In FIG. 10, when the rod 103 i1s inclined toward the

inclined portion 140, the tip end of the rod 103 presses down
the body portion 132.
At this time, the body portion 132 of the hook 130 1s bent,

the body portion 132 thereof 1s inclined, and the claw
portion 131 thereotf 1s detached from the receiving portion
141.

When the case 101 1s separated from the cover 102 in this
state, the case 101 can be detached from the cover 102.

Furthermore, when the body portion 132 1s inclined to
such an extent that the claw portion 131 1s detached from the
receiving portion 141, a back surface of the body portion
132 strikes on a tip end of the restraint rib 134. Specifically,
when the rod 103 1s inclined to such an extent that the rod
103 strikes on an 1inlet-side end portion of the inclined
portion 140 and the body portion 132 is inclined, the back
surface of the body portion 132 strikes on the tip end of the
restraint rib 134.

Owing to this, a range 1in which the body portion 132 1s
bent 1s restricted. Specifically, an angle at which the hook
130 1s bent at a base of the body portion 132 1s restricted.

It 1s thereby possible to prevent breakage of the hook 130.
Specifically, 1t 1s possible to prevent the hook 130 from
being broken at the base of the body portion 132.

tects of Embodiment 3

Advantageous E

Providing the inclined portion 140 as a guide at a time of
performing attachment/detachment operation using the rod
103 enables the operation range of the rod 103 to be made
clear.

Providing the restraint rib 134 that restricts a movement

of the flexible hook 130 enables prevention of the breakage
of the hook 130.

Other Configuration

A length by which the restraint rib 134 protrudes from the
cover 102 may be increased. That 1s, the claw portion 131
may strike on the restraint rib 134 when the body portion
132 1s inclined.

The inclined portion 140 restricts the range 1n which the
rod 103 1s inclined. As a result, a range in which a base of
the hook 130 1s bent 1s also restricted. Owing to this, 1t 1s not
always necessary to provide the restraint rib 134 on the
cover 102 for the purpose of preventing the breakage of the
hook 130. That 1s, 1t 1s not always necessary to provide the
restraint rib 134 in the portion on which part of the hook 13
strikes.

Embodiment 4

A mode 1n which the hook 130 has a cam structure will be
described with reference to FIGS. 11 to 13. It 1s noted,
however, that description overlapping with that of the
embodiment 3 will be omitted or simplified.

Description of Configuration

FIG. 11 1llustrates a side cross-sectional view of the fixed
portion 109 when the case 101 1s attached to the cover 102.

The cover 102 has the hook 130 caught on the receiving
portion 141 of the case 101.
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The hook 130 has the claw portion 131 and the body
portion 132.

The claw portion 131 i1s caught on a tip end of the
receiving portion 141.

The body portion 132 has a swelling portion 133 swelling
in a direction, 1n which the receiving portion 141 1s disposed.,
to be formed to a straight running cam shape.

The swelling portion 133 swells toward a side surface of
the receiving portion 141.

Description of Motion

A motion of the fixed portion 109 when the case 101 1s
detached from the cover 102 will be described with refer-
ence to FIGS. 12 and 13.

In FIG. 12, the rod 103 1s inserted into the insertion
portion 139. When the rod 103 1s pressed into the 1nsertion
portion 139, the fixed portion 109 turns 1nto a state of FIG.
13.

In FIG. 13, when the rod 103 is pressed into an inner part
from the insertion portion 139, the tip end of the rod 103 1s
put between the side surface of the receiving portion 141 and
the swelling portion 133.

At this time, the body portion 132 of the hook 130 1s bent,
the body portion 132 thereof 1s inclined 1n a direction apart
from the side surface of the receiving portion 141, and the
claw portion 131 thereof 1s detached from the tip end of the
receiving portion 141.

Furthermore, when the body portion 132 1s inclined to
such an extent that the claw portion 131 1s detached from the
tip end of the receiving portion 141, the back surface of the
body portion 132 strikes on the tip end of the restraint rib
134. Specifically, when the rod 103 1s pressed 1nto an inner
end portion of the inclined portion 140 and the base of the
hook 130, the back surface of the body portion 132 strikes
on the tip end of the restraint rib 134.

Owing to this, the range 1n which the base of the body
portion 132 is bent 1s restricted. Specifically, the angle at
which the hook 130 1s bent at the base of the body portion
132 1s restricted.

It 1s thereby possible to prevent breakage of the hook 130.
Specifically, 1t 1s possible to prevent the hook 130 from
being broken at the base of the body portion 132.

Tects of Embodiment 4

Advantageous E

Performing operation for pressing the rod 103 even with-
out performing operation for inclimng the rod 103 enables
the hook 130 to be detached from the receiving portion 141.

Providing the restraint rib 134 that restricts the movement

of the flexible hook 130 enables prevention of the breakage
of the hook 130.

Other Configuration

The length by which the restraint rib 134 protrudes from
the cover 102 may be increased. That 1s, the claw portion
131 may strike on the restraint rib 134 when the body
portion 132 1s inclined.

The rod 103 1s not inserted into a part mner than a portion
sandwiched between the mner end portion of the inclined
portion 140 and the base of the hook 130. Owing to this, 1t
1s not always necessary to provide the restraint rib 134 on the
cover 102 for the purpose of preventing the breakage of the
hook 130. That 1s, 1t 1s not always necessary to provide the
restraint rib 134 in the portion on which part of the hook 130
strikes.
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Supplementation of Embodiments

While each embodiment 1llustrates a preferable mode, the
preferable mode does not intend to limit the techmical scope
of the invention. Each embodiment may be implemented
partially or may be combined with another embodiment.

REFERENCE SIGNS LIST

100: casing, 101: case, 102: cover, 103: rod, 109: fixed
portion, 110: hook, 111: claw portion, 112: body portion,
113: projection portion, 120: insertion portion, 121: inclined
portion, 122: receiving portion, 123: restraint rib, 129: gap,
130: hook, 131: claw portion, 132: body portion, 133:
swelling portion, 134: restraint rib, 139: mnsertion portion,
140: mnclined portion, 141: receiving portion, 149: gap.

The mvention claimed 1s:

1. A casing comprising: a case configured to accommo-
date an object; and a cover attached to the case, wherein the
cover includes: a hook caught on part of the case; and an
insertion portion configured to receive a rod to detach the
hook caught on part of the case, and the case includes: an
inclined portion formed to be inclined and provided 1n a
portion corresponding to the nsertion portion; and a receiv-
ing portion that 1s a portion on which the hook 1s caught,
wherein the hook includes: a claw portion caught on the
receiving portion; and a body portion continuous with the
claw portion, wherein a gap 1into which a tip end of the rod
1s put 1s generated between the body portion and the receiv-
ing portion when the claw portion 1s caught on the receiving
portion, wherein when the rod 1s mserted into the insertion
portion, the tip end of the rod 1s put into the gap, and the rod
1s inclined toward the inclined portion, then the claw portion
1s detached from the receiving portion, and wherein the
cover 1s configured to limit a range by which the body
portion 1s inclinable by restricting an angle at which the
hook 1s bendable.

2. A casing comprising:

a case configured to accommodate an object; and

a cover attached to the case,

wherein the cover includes:

a hook caught on part of the case; and
an 1nsertion portion configured to receive a rod to
detach the hook caught on part of the case, and
the case includes:
an inclined portion formed to be inclined and provided
in a portion corresponding to the insertion portion;
and
a rece1ving portion that 1s a portion on which the hook
1S caught,
wherein the hook includes:
a claw portion caught on the receiving portion; and
a body portion continuous with the claw portion,
wherein a gap into which a tip end of the rod 1s put 1s
generated between the body portion and the receiving
portion when the claw portion 1s caught on the receiv-
ing portion,
wherein when the rod 1s inserted 1nto the 1nsertion portion,
the tip end of the rod 1s put into the gap, and the rod 1s
inclined toward the inclined portion, then the claw
portion 1s detached from the receiving portion, and

wherein the cover includes a restraint rib that 1s a nb
protruding 1n a direction in which the case 1s provided
and that 1s a r1b provided 1n a portion on which part of
the hook strikes when the body portion 1s inclined to
such an extent that the claw portion 1s detached from
the receiving portion.
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3. A casing comprising: a swelling portion swelling 1n a direction 1n which the
a case configured to accommodate an object; and receiving portion 1s disposed to be formed into a
a cover attached to the case, Str Ellgl_l’[ running cam. |

wherein the cover includes: 4. The casing according to claim 3,

wherein when the rod 1s inserted and pressed into the
insertion portion, then the tip end of the rod 1s put
between the receiving portion and the swelling portion,
the body portion 1s inclined 1n a direction away from

a hook caught on part of the case; and d

an insertion portion configured to receive a rod to
detach the hook caught on part of the case, and

the case includes: the recerving portion, and the claw portion 1s detached
an inclined portion formed to be inclined and provided from the receiving portion.
. . . . . . 10 . . .
in a portion corresponding to the insertion portion; 5. The casing according to claim 4,
and wherein the cover includes a restraint rib that 1s a nb
a receiving portion that is a portion on which the hook protruding 1n a direction i which the case 1s provided
is caught, and that 1s a r1b provided 1n a portion on which part of
wherein the hook includes: s the hook strikes when the body portion 1s inclined to

such an extent that the claw portion 1s detached from

a claw portion caught on the receiving portion; and Al ‘
the receiving portion.

a body portion continuous with the claw portion, and
the body portion 1ncludes: I
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